Gorgan University of Agricultural
Sciences and Natural Resources

Journal of Food Processing and Preservation

Print ISSN: 2423-3544
Online ISSN: 2423-3803

Iranian Association of Food Scientists
and Technologists

Effect of broad bean (Vica faba L.) protein concentrate and xanthan

gum on the properties of rice batter and cake

Shiva Shafiei', Mehran Aalami?", Hoda Shahiri Tabarestani’, Soheil Amiri Aghdai*

! M.Sc Student of food science and technology, Gorgan University of Agricultural Science and Natural Resources, Gorgan, Iran,

2 Associate Professor of food science and technology, Gorgan University of Agricultural Science and Natural Resources, Gorgan, Iran
3 Assistant Professor of food science and technology, Gorgan University of Agricultural Science and Natural Resources, Gorgan, Iran

4 Student of food Industry at Shahid Rajaei Gonbadkavos College, Gonbadkavos, Iran

Article Info

ABSTRACT

Article type:
Research Full Paper

Article history:

Received: 2022-10-18
Revised: 2022-12-20
Accepted: 2022-12-04

Keywords:
Gluten-free cake
Rice flour

Batter

Broad bean protein
concentrate
Xanthan

Background and objectives: The production of gluten-free food
products is one of the challenging issues in food science, especially
bakery products, due to the loss of texture and sensory characteristics.
Proteins and hydrocolloids may be effective in improving the quality
of gluten-free products by mimicking the viscoelastic properties of
gluten. The aim of this research work is to evaluate the effects of
broad bean protein concentrate (BPC) as a rich source of protein and
xanthan gum on the physicochemical properties of rice batter and
cake.

Materials and methods: In the present study, BPC was extracted by
acidic-alkaline method and was then added to the batter formulation
at three levels of 0, 7.5, 15 % with xanthan gum at three levels of 0,
0.15, 0.3%. Physicochemical properties of the batter including
specific gravity and viscosity were evaluated. Physicochemical and
sensory properties of cake including porosity, volume, baking loss,
hardness and sensory properties were evaluated.

Results: Results of the batter analysis showed that viscosity was
reduced by increasing the amount of BPC and xanthan and no
significant difference was observed in specific gravity of samples.
Results of the cake analysis revealed that hardness was increased and
porosity, volume and baking loss were reduced by increasing the
amounts of BPC and xanthan. Results of the sensory evaluation
showed that there was no significant difference between the
treatments in the parameters of crust and crumb color, hardness and
porosity; and the panelists assigned lower score to the treatments
containing 15% of bean protein concentrate (BPC) regarding the
texture and flavor. In terms of total acceptance, the panelists assigned
the highest score to the control sample and the sample containing
7.5% broad bean protein concentrate (BPC) and 0.3% xanthan.

Conclusion: In general, high amounts of broad bean protein
concentrate (BPC) and xanthan gum led to a significant increase in
batter viscosity which resulted in an increase in hardness and a
decrease in volume and porosity of the cake by creating high water
absorption, but led to a decrease in baking loss of the cakes, which is
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economically favorable. According to the obtained results, cake with
7.5% BPC and 0.3 % xanthan was the best treatment in terms of
sensory and quality characteristics.
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Figure 1. The effect of xanthan gum and BPC on the viscosity of batter.
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Different letters indicate a significant difference at 95% confidence level. Xanthan gum (X) and BPC (C).
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Table 3. The effect of xanthan gum and BPC on the sensory properties of cake samples.
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